The NAHMS Swine 2000 study was conducted in the top 17 swine producing states to determine the animal prevalence of Yersinia enterocolitica. Producers were randomly selected and their participation solicited for various portions of the study. Questionnaires were used to obtain management data regarding feed management, environmental conditions, vaccination policies, and other factors. Fecal samples were collected from 129 sites, 50 samples per site from 10 pens with late finishers. Tonsil swabs were taken from 12 late finishing pigs per site on 115 sites. A total of 2664 fecal samples and 1180 tonsil swabs were screened for ail gene by PCR. Positive samples were place on culture (ITC broth and CIN agar) and results were merged with questionnaire data. Half of the sites (58/115) were classified as positive. A logistic regression model was constructed for each variable which passed the screening cut-off p value of <0.25 controlling for region. Final factors associated with positive farm status for Yersinia enterocolitica (ail+) included inclusion of bone meal in finisher diet, any grower/finisher deaths due to scours, and vaccination for E coli.
Introduction:
In 1995 the Animal Production Technical Analysis Group subcommittee on Risk and Health Impact ranked Yersinia enterocolitica as one of the top six priority foodborne pathogens based on acute and chronic health effects in the United States [Buntain, 1995] . In a keynote address to the American Association of Swine Veterinarians, Peter Davies recognized Yersinia as the Achilles' heel of the U.S. pork industry with respect to food-borne pathogens [Davies, 1999] . Yersiniosis is characterized by mild to severe diarrhea streaked with mucous or blood, fever, abdominal cramps and pain, nausea. In 3-15% of cases it mimics appendicitis. It primarily affects children under 7 years of age, more often boys than girls [Kapperud, 2002] . Yersinia enterocolitica has been found in dogs, cats, rabbits, cattle, horses, sheep, goats, deer, elk and many types of birds and rodents [Mollaret et al., 1979] . Outbreaks in the past have been attributed to contaminated chocolate milk, water, tofu, and shellfish. More recent studies have discovered the bacterium in the oral cavity, feces, and intestinal contents of healthy pigs at slaughter. The similarity of these isolates to those found in humans has implicated swine as the principal source for human contamination [Schiemann, 1980; Doyle et al., 1981] . The purpose of this study was to estimate the animal-level prevalence of pathogenic (ail) Yersinia enterocolitica based on PCR analysis of tonsil swabs from 12 finishers on 150 farms. Associations with farm health and management data would be analyzed to form hypothesis on potential interventions and/or implications of Yersinia enterocolitica infection in swine. , 2002] . The subset of participants that were invited to participate in the foodborne pathogen sampling component of the study were allocated across the 17 states in rough proportion to their contribution to the US pork industry (a composite of number of producers and total hog inventory). Questionnaires were completed on each of three face-to-face interviews with the first visit being conducted June-July 2000. On-farm sampling by federal and state field veterinarians was conducted from August through October 2000 and December 2000 to March 2001. Tonsil swabs were shipped overnight to USDA:ARS-NADC in Ames, IA (Wesley). Feces were shipped overnight to USDA:ARS lab in Athens, GA for processing. A subset of fecal samples was sent to USDA:ARS in Ames, IA (Wesley) and USDA:ARS in Wyndmoor, PA (Bhaduri) on alternating weeks. All samples were enriched in ITC media for 2 days (at room temp). Wesley then extracted DNA for confirmation of ail gene using a fluorogenic 5' nuclease PCR assay [Boyapalle et al., 2001] . After enrichment, Bhaduri streaked selective media (CIN agar) and one typical Yersinia "bull's eye" colony was selected for ail confirmation via PCR. A logistic regression model was constructed from each variable that was significantly associated with Yersinia status controlling for region. Variables were placed in a full model if the Wald chi-square statistic had a p value < 0.25. A reduced model was generated based on the four variables which contributed most to the significance of the full model, i.e. those with a Wald chi-square value greater than 2 (and therefore a p value < 0.1).
Results: Tonsil swabs were taken from 1180 late finishing pigs (9.3 swabs per site) on 127 sites. There were 119 (10.1%) swabs positive for pathogenic Yersinia enterocolitica. Pen floor fecal samples were collected from up to 10 pens with late finishers (20 weeks of age or older). Of the 2664 samples collected, 340 (12.8%) were positive. Overall, 58 of the 127 sites (45.7%) had at least one positive tonsil swab or fecal sample. The prevalence of positive sites was lower in Northern and Southern tier states (33-37%) compared to central 'cornbelt' states (57.1%). Sites sampled in the fall were less likely to be positive (40.7%) than those sampled in the winter (59.3%). The likelihood ratio testing the global null hypothesis for the full model was 0.006 indicating that some or all of the variables contributed to a model that was significantly better than a model with all coefficients equal to 0. Table 1 lists the significant variables which were incorporated into the full model. Variables tested but found insignificant include herd size, outdoor access, waste management, AI/AO pig flow, livestock trucks coming on farm, and cats on premise. The reduced model presented in Table 2 as the final logistic regression model for estimating risk factors associated with sites positive for Yersinia enterocolitica is not significantly different than the full model. 
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ORAL PRESENTATIONS Discussion: Even though pork has been implicated as a common source for Yersiniosis in people as evidenced by the common isolation of human strains in pork products, there are no published reports estimating prevalence of pathogenic Yersinia in swine on farms. This paper provides an initial look at the epidemiology of pathogenic strains of Yersinia on swine production sites in the US. The percent sites positive is similar to estimates obtained in slaughter-based studies [Funk et al., 1998 ] and on-farm studies in Chile and Italy. Higher isolation rates were obtained in cooler months which is also consistent with previous studies [Funk et al., 1998 ]. Despite previous studies suggesting the tonsil is most reliable source for isolation of Yersinia from swine, in this study a greater proportion of fecal samples (12.8%) were positive than tonsil swabs (10.1%). Slaughter based studies however typically harvest tonsil tissue which may provide superior isolation rates to tonsil swabs. Nevertheless, testing of fecal samples may provide an acceptable method of determining Yersinia status for on-farm epidemiological studies. Sites in the central states were more likely to be positive than sites in the southern states (33%) or northern states (37%) which may reflect environmental influences on agent survival and/or other production management differences not evaluated in this study. The association with E coli vaccine use and finisher deaths attributed to scours may indicate opportunistic colonization of Yersinia afforded under these conditions. As Yersinia enterocolitica is sensitive to heat, the use of meat and bone meal (MBM) is not likely to be explained as a contaminated source for infection of swine. Given the strength of the association found in this study, however, the connection with Yersinia infection in swine on-farm requires further study.
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